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Abstract of JP2000285977 

PROBLEM TO BE SOLVED: To provide a coloring sensitized photoelectric conversion element and a 
photocell with high photoelectric conversion efficiency and capable of increasing an area. SOLUTION: 
A coloring matter sensitized photoelectric conversion element has a conductive support, coloring 
matter a adsorbed semiconductor fine particle-containing layer coated on the conductive support, a 
charge transfer layer, and a counter electrode. At least one of the conductive support and the counter 
electrode is a transparent conductive substrate which provides an optically transparent light receiving 
part, the transparent conductive substrate has a metal lead, and the numerical aperture of the light 
receiving part of the transparent conductive substrate is specified to 50% or more but 99% or less. 
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y^;UT^yu-K bFu+vx^r^'ju-h, 

2-^ht'>x^;l/7^>Jl/-h, f^P^+^l/T * 

no . v u /c»7 -7;^^ eii ^ x x f 
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p-x^u>x;i/*>igcD^h y^A*&, r^ypxh 

y;k ^^^'juxh'JJk ^x>S 

> 4 v*P'<>#^x>, ^V7'U» % ^tx;t/ 

N-b'xjU*;UAT$ F, N - trx;U-N 

^a, t'x y f r >-7Ji/^^ f, fcr-yf^^n^-f 
F, b'x;i/7;^^x-' (Mii^f ^b'x;i/X 
-■r^) , x^u>, :/Pb*U> % 1 -^ r 7 u >, v:/ 

»* L^fiJM^H»0.5K«XW±7Q««5«T-C* 
*C<fc**»*L<. S6CC»*U<ttl.(flW%«±so 

[0120] ±jS<D* ^»K?f • *T?f£t£* 

i^^-d IXMKI. £/c^Wb3*iftcC7 

WU*. 2. 2' -7yt^^vyfpxMJ;k 2, 
2' -TVex (2, 4-^^AUOxhy;b) k 
5o**JU2. 2' -T^tf* (2-^fJl/7'Of^- 
h) (^y^l/2. 2' -7y^^v^u-h) ^ 

v-^®CC>^tL0. 0 1M%^J:2 0tl%aT 
£6CCW£L><te:0. lll%«±10It% 

[0121] y;uS»HCCi«>-5*^v-3S©MafflfiS 

[0122] Jlfc, #y^-©JR«SJ£«:j:0«Bll* 
WfcS-SSW^ SR«5IffittJSJ»fSfe»**WT4#y 

♦•y-y-iHR. h r ;ry-m *;u*y>is, tr^y 

* ^py>>ftr;u^;u, ^P^r>fbr^;u+ 

;U V x;Urh>^xx^^. 
vw*- Ftt£) r^^o 
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[01231 *»H-Ctt> «WK©»toOCCW«*fc« 

Q.Hagen et al . .Synthetic Metal 39(1997)215-22 

0) . 2,2\7,7 , -ir ( N ,N-^-p^ r^?* — 
;UT^>) 9,9'-Xt:*Pt*7;l'^U> (Nature, Vol .395, 

8 Oct. 1998,p583-585fcJ:a r WO97/10617) , l,l-fc*X 
(4- (>?-p-h i;;l/T 5 y ) V >-^P^^1f > 

ft^ft (ttHIB59-194393-9&tt) , 4. 4, - t** 

fm S ft £ 2 fflJULh© 3»r $ > 2 ««±©«te 

-234681-^^). *~)V'<>V><DmM&-CX 

mtjs*wr h y r s > (*a»siF 

Hl4, 923, 774^ JffPRM- 30868S^££R) , N, N'-^ 
^X^.;l/-N, N'-fc'X ($-jt&)\,y - (l, l'-tT 

-4, 4'^7^>f©MS^7^ (*S 
#1^4, 764, 625-*f ) , a. a, a', a '-f* h ^ ^ 
;U-a, a '-fcfX (4-^-p-hyJl/r^7x^) -p- 
+ ^>U> (»H¥3-2e9084^«) , p^7*^U>>> 

x^7;>iitt (1#BB¥4-32927l#>a*) > fcTU 

^¥4-175395-^^#R) % XfU>it«f^7^> 
^7h^ffiUcM^7$> 264189 

^P4-290851^&«) , -<>>?;l/7x-JHt^ («fH§ 
3M-364153^$g) , y>\s*ls>mX'MT 
L/fcfe© («FHT5- 2547^fi«) , h'Jr5>ft^» 
(^^5-239455#^> . fXyf'J^T ^t' 
;7x~;l> (#^^5- 320634^$R) k N, N, N~ r V V 

*~^T5>»»* mm^e-i372^m , y*s 

*1f^>aBS«rWT*^r«R^r5> <«MH*5- 29072 

^6-45669^) mtCTjkZtiZJr&MT 5 >§L a-* 

?*y*> (Adv. Mater. 1997, 9,N0. 7,p557), ^^rV~ 
Vf^Jl Yf^^^y * > (Anqew. Chem.Int. Ed. Enq 
1. 1995, 34, No.3,p303-307), 2 ->;UT >X 

•7[2,3-b:6 t 7-b']^^^"7 x > (JACS,Voll20, NO. 4, 199 
8,p664-672)l?(D^'; dfp* 7 x >{b^$9, ^ »J t"P- 
;U (K. Murakoshi et al . , ;Chem. Lett. 1997, p47 

1) . " Handbook of Organic Conductive Molecules a 
nd Polymers Vol .1,2,3,4*" (NAUAWS. WILEYtBJK) CC 
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>*$£a<£<Dmm&, #v?*y*>te<iLV*<Dmm 

ture,Vol .395, 8 Oct. 1998, p 583-58 5CCfS$££ tlT l>£ 

x (4-^a*:? *~;i/) 7UOA^t^ao7> 

10 (^^fWilCOffilS) ^rtf ^/c^^Li[(CF 3 S(i) 2 N]CDcfc 

[0124] mmjEJim&mMm&mwm, *+*b 

<h#^S*§R5ihO/c^Electorochim. Acta 40, 643-652 

(i995)&ci EiS£ nr ^x^u-avpij zsxm<D^m 

20 [0125] «!4SB»{b^B9«:SWV<Det) 0 CCflWf 
'Sia^, a^Yt^(p-CuI) (3. Phys. D:Appl. Phys. 31 
(1998)1492-1496) v tsT>itffl ("Thin Solid Film 
s 261(1995)307-310, J. Appl . Phys. 80(8) ,15 Octobe 
r 1996, p4 749-4754, Chem. Mater. 1998, 10, 1501-150 
9 V Semicond. Sci . Technol . 10, 1689-1693) + 

[0126] «1^»»O»«E*ft{cHUr«2a0© 

[0127] m%<om'&<Dnm : &W)m<D$kfri2<frjm t 
[0128] i^com^. S5C©«sr«tt«tc*5i>r« 
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[0129] SMb*^As«^. mmtvztt^mm 

<<>o 

[0130] H^lf)B#©*#£ ItttlO. 10 

OOOppmWTWSK. 3 0 < «2 . 0 

0 0 p p mOTt* 0 . ^{cSf £ K«100ppmtl 

[0131] #|B9!rflit» £U#ttlB¥*f*{R 

< <t # . #y-F4i/ r nmmmm^v'mjr&mzis c 
mytmicyt&mmt&tcibt.cte. #?]$©£ *>K:gs 

T*PI:££*©^{*©tM*>6 All 3 #£©#£?£ L 

^. IB. «. TJUS-^A, D-^A, J>V> 

** F-^ufcfe©«) ©»«*«■*«»*: «>©«># 

SIO. 30 
[0132] JlMWiSffilSitSi^ 

[0133] ^HJ{c*5WS*f$L,l-^@ii. Jt:£JS$ 
fctt3«ttt©«f t?»*S3f Wc*7^ * fctt ^5 * 5=- ? 
f-C£>6„ C©*S£. ^mB©/*3«. #CC«|Rtttt<,> 

M*f S-C* StiUKi. *©«*»»* L < » 5 a mfclT 
"CNfeO. 3 6Kl«FgLXtt5nmfcLL3 MmfcTF©®B 40 

[0134] 3*S©«K»«:-3i>-ctJWS»«iJBctm#r 

*i©»6 «> . *t^©m^ffi£iM©ag(cc <fc o . 
3Sfi. S^S&B±*fc«*&<*8fct4^WB±«:*fe 
7?*-h, ft!; O^bttft £'©;&£«: 

B. ±EO*«f39sm*J6W. Sft. CVD$©#ffi«: 



2000-285977 
56 

mM»Jl*5@t*©i©^cc{i. ^©±«: 
as. «r»©««tt*t*4*fiw. pvd, cv 

[0135] ftfflfllffi©iSS1^^*S/c«*t 
StcftSJI. 5tiEftJkKtt£. ^S&ffe©««l©S*S 

w*c<fc^>njti-c*-s. c©«fc5«cBS£BK:T«BB# 

ter&^Ai, £M£*ffi&$tf£<L|alB$^B& ; »5A*J: i 5 

[0136] *^©7feS^-CSitiJ^©^{b-^F«9S^I 
©»tSt*ESjh-r •2>/cJt>«:m?te©ffliJffi^^ v— *>8£»#J 

[0137] ^CC*^W©^:*g:gaR^-?:^®fe«:jgffl 

ffe©-fe.»l/|*jSP©fl|j£«\ &#WK:ra±j£L.fc#S^8U& 
-?•<!: [5J0-C& 5 02«:^-rcfc'5K:B& ; J(c^t)-a'C^< 

*>6©**©A«*«?Ifi6ft:flKS [02 (a) (b) ] 
<t, pffi*6nI1IB&*-f:/ [02 (c) ] TNfc*. 
[0138112 (a)«, jSW&ffi 1 3 Jiic-Sfc&Jl 
V - F 9 * W* . 3 6 (CgiJINgSB 1 2 . TM K> 

m 1 4 . &*%*¥*fffift&Mrtffli i o . s&r&ibfl 

5«rEB0fc«JSr**. 02 (b) «. ^SSl 5 
±K<*£>«C#RB8*WU T^»5B14*^Lrfe3R 
QHfiM^fMKtt^dWn 1 0 3 6<c«ffi&IMI 

1 1 <tj§gjigmB 1 2 t -a5(c#s y - F 9 * 

SW/cSHJSS 13*. y - F 9 fln«AM(C LTIH 
gbfcti^T-*S„ 0 2 (c) ^BJS^i 3±(C— 

sp^ji y - f 9 tt» . 3 h Kmmmrn 1 2 ssw/t 

4>©©P B 1KTmDJl 1 4 ife^«i#¥»tt»^^B 

1 0 tmw&mm 1 1 i*^s#yt«3S-c*s. 

[0139] *CC*|6W©*«t|«R^-*t»*>i9»4*» 
*. *#B9B©ajR»JBS!*HWflfe©*y»-Jl/«Jfitt. 

^©^pimttfe*^ a -*<b«*w(c«ra«©»js* <t 
0 -5 — mwccij. • ^7 = v ?m<D3mmfo<D 
±Kt;wsM§n, -e-©±*^*^fli^>«s**7^^ 

^J*««©S*tflB*»e»*%K»)i&«r*IUiiri 
*©±«c-feii/*flMEor*©iSW©3l[J«t«ail3&> 

> if *t 4 V t n ittl 6 * - JVffi&$> Z> l AZT * 7 

©*ya-;u^3»*snitferA6. cn^w^yj-Ai 
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m 3 Kth-T . 

[0140] 03©tilj£«. ^HJSffi 1 3©-#©ffl± 
(c£Jg 'J — F 9 test O'SBJ^H 1 2 0 . C ©±{t 

zzic&mwmmwtotm+smmi o, eti»D«n9 

S&Jf 1 6 te <fct>'#ISJi 8 *t9Wfc-feMl/£*y * fcO 
fciSffltJb 0 . SOUSS 1 3 ©<fcfr©ffi«c«K»|»± 
11 7*JRW6*iri»i. C©»&. AM#©*Jfl«&* 

SWHl 0©ffl«ib¥ (ft©A!H®-C&Sj§B/JS«l 3 
fflW»&J&fc£#©BiStJfc*) L.fc55fjWfiF*L 

[014M x h u- h^-r^-y^ r u- 
r * -C 7"©f^afl«J!5:*3S». itffllJ* fc«MffliJ*tjSWrS 
«Blh»a**3tift:3m»R©BI«:. — SBRtc-feJl/ 

•>ti>5. ssi-fejuwratci*. -fejuw^a^m^ 20 

(EVA) ^*&«ffl©7^X9^^tti|4£:7>Ol>A 
*fc«^t«^)!i©^-Cfflt»-SCi7!>sr#S. J*» 

*> 6 ©ws*y>ac t> t c *> tz emw&m^mttx-m. 5 

i>7 -( KA-emi&Ltc <0 . * _hl25£lR • tf ± 

©3»#S«*&<-rc£fcpJtB-C*4. ^Sfi©J9H 
«. WSP©|gi}*iJ:CJf-=eya-;l'©fiJ!14ll^©/cJf>. # 

ii!©7u-A-et>hv^rasL,, 30 
7 u-A©ra«tJ±1*TSBiJ->-;i/-rs. 

[0142] ifc. feJUE-<D«>©*»£tt£ftt. 

«ttf«±w#fccwn»tt©3R«*«i>n«. ftM©±(c* 

[0143] X wc-x hu-FJr-/ ^'©APi^fe*^ 

mat. «R«i^i«*>6fisoastifc7ia 
-feju?r«±w ■ is*mmm v - f« • WHW±*t^ & 40 

[0144] — FU-h $47<DiMt> S« 
■C«3aSL«c*«6. *©±K*Jl/*-teJHH««flffly- F* 
It, iS,#gi5tc 7V-J»ttvY V X f¥«T 5Ci A^r- # 

[0145] 03K^l / fc«SO ; tya-;HJ, £f#* 
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«X;,?>y- CVD • PVDil^fcfl^Qt^ 

U-f-^^7-/e>y^7XvCVM (Solar Ener 
qy Materials and Solar Cells, 48, p373-38l3£CCfE 

[oi46] s-Tfic^<omo>mi-pJMt / c'o^xn^-r 

&„ m±ttmt LXit. M©EVA (i=fu>t'-;l> 
7-fef- h ) *>y ~jftt:-'j7 s >Pim.'£ft£.Ti"J)i>ffl 
flsg^)7-r;uAt»:©EVA^. Mtttttt-^-rateiK 

[0 147] Che?:, i2;b±{C@5£-T-5.^Si LT 
tt. «±t*©!BJteCc^to-tf. :?^Ji>AtK©3fMvf-c-»a- 

* H^©tWr-«a-JU3- K a— a-K X7"u- 
n - r . x o y - >EPJBW?©H ^ ta-fimifi&Z. 
[0148] -* 5-**t±*t«:iBA0T:» 

[0149] *^^-;U^£^?:Htf7 U-A£© 
[0150] 3d«fiiLtPE T • P E Na£©Dj*itt 

mttzm^zm&it. o-)^<D^mw^mK)mLx^ 

©±{CH2Jl/*«fiSb/cf^ ±!e©#&r-iI;&LT*f±Ji 
4Sit5Ci«t, ^tt©iSl>Xg4jftSC£#« 

[0151] &mhm$:±tf2>tclb, ^is^-frCDtXM 
0iA*ffliJ©S« (— (KWtc«^b^^^) ©*MCC(*JS 

[0 152] Sfc. ■fe;u©RB>&y;L'-tr>^S/c«7 : - 
[0153] #£1t^£±tf.Sfca?>fc:W:. 3fe*ti^< 
«MHIIK:Ss6*ft<R-rcife«S-r**. c©rc*{c 

«ai-ti tt£<D&&m*mstm± Lxm-tzim. 

[0154] »«B»**±tf ^fci*tc«, HzJl/P^S^JS 

[0155] v-i^—x^^j > y^mn\i<D7 
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[0156] OlAtj;£<Dy 

tfc J &fHK"C£'5. Solar Energy Materials andSo 10 

lar Cells, 48, p383-39liBi£CD TSCAFj t£&tl * 

611 a 
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[ 0 l 5 7 ] y u*^^u3a#*o>*H««fer« k Mcc 
cn*ii*7X9K:8fiSLt«fflTacifer# 

[0 15 8] 

[Utttil] BIT. **W*Jt«WitfeCc^-rjOfiffilK: 

[0159] 
[{L3 2] 




COOH 



[0160] immwi] 
i. 

( i ) *«y- F**Lac» <tt««ffl) mmwtm 
m>rm 

K8 1. 9 mm©iT;^ 'J ^/7^©Hg(c 4 CVDS 

5 0 0 n mX<D3tmMm (#8 5 %<omWStIL Wtit 
XX»*/tffi6C«HU3fcawai*tt*« <»«R 1 ) * 

[0161] ( 2 ) #^<D£@i U - FtfSKffl»**te 

as 



fit. « i cc^^«tmijK«©sbw^«i u - k©» 

5 6 0 0 n mCD±IBCD ( 1 ) <b|^«3tcttHflOz»«14K«" 
- F'*2~>4:&r>*mMOMWmm&mfoP 1 ~P 7 

indigo Pi«tcur^i(oJ:b«ffl&)sii; 

40 [0162] 

[*1 ] 
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atnSL 




'J-PttMtt 




86 


No 


*&« 








(Q/Q) 


(96) 






(urn) 


(Mm) 








Rl 










20 


100 


R2 


A J 


50 


2 


83 


6 


40 


PI 


Al 


50 


2 


125 


6 


60 


P2 


Al 


50 


2 


250 


6 


80 


P3 


Al 


20 


5 


2 10 


6 


90 


P4 


Al 


10 


5 


200 


8 


95 


P5 


Au CJtH) 


100 


1 


400£ 


8 


80 




Cr aw 


100 


0. 1 


600CD 






P6 


Au UJD 


75 


2 


275 


7. 5 


7 3 




Cr CfM) 


75 


0. 1 








P7 


Ag LhJD 


20 


3 


200 


5 


9 0 




Al CFH) 


20 


2 
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[0 1 6 3 ] 311*, P3, P4, P7©#RA$-> 

C^/ctMja5 (S$4Mm) K:«»i&*tiTt>a«jS ( i n 
-plan efgjH) ^iott^. 
[0164] 2 . -M{b^^>tl^«»W«©fBH 
C. J. Bar be60J. Am. Ceramic S 
o c . 80#, p 3 1 5 7(D^(Ciaig6r)SJ3S^CCfie 

J Xfttmi 0nmT*&o/e o C<D#f£KjCC. HBKt*#> 

CC>tt U 3 0Sa%(D^yx^U>^U^-jU 

0, 0 0 0, fP**BIE«) *«RJjnU ^Utifi^: 

[0165] 3. a**»#Lfcr»{t^^>««Ofp 
H 

©M^iK* K^*-^U- KffiT 1 0 0 anKD/l^r^ 
2 5Xir3 0»HIK«Ofca. ma^4 5 0°c 

ccr 3 o ^rassfiSL/c. ziMitrz xDmtemt i 5 p/ 
[o i 6 6 ] tf?z&m*)mutit&Ltdi& «2cc^-r 

temomm (M3x i o- 4 ^e;u/y v h;k : 2 



2 ^>/c0fcJ:^ 1 . 5xi0- 3 ^I/t^o/c o 
[ 0 1 6 7 ] 4. *«ftftW»©f3i 

(2cmxi. 5 cm) cn<h[5jG^:# ^CD^f^S^ 

K9*jJ:CfSI«»»2*ft»0, TiO^S3, ft* 
40 /1 4, *ftHK5. a*»6teJ:tf3at#*^^7«»K: 

mm Ltcytm^it^mi&zffifrALxtco m 2 

[0168] 
[«2] 
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mi 


Rl <&S'J-Kfcb) 






tt**2 


R2 




m± 


AI 


PI 




m± 


A2 


P2 




m± 


A3 


P3 


n± 


m± 


A4 


P4 


m± 


m± 


A5 


P5 


wt 


m± 


A6 


P6 


u± 


m± 


A7 


P7 


Hh 


mji 


A8 


PI 






A9 


P3 


m±. 


m± 


A10 


P7 




m± 


mi 3 


Rl (&S>J-h*fcL,) 








R2 






Bl 


PI 






B2 


P2 




m± 


B3 


P3 




m± 


B4 


P4 


m±. 


m± 


B5 


P5 






B6 


P7 


at 


mi 1 



[oi69] 5 . itm^mmomm 

is3>mffilE7 (Or i e lttSAM 

1.5) *mWU. *«fe^CDAS**»a*s 1 0 0 mW/ 



(Voc), s»««asacjso. mi^cffx 

[0170] 
[«3] 
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Voc 
(V) 


JSC 

Cm A/cm 9 ) 


FF 










0. 65 


11. 6 


63 


6. 0 


6. 0 




0. 6 7 


. 5. 0 


67 


2. 6 


6. 3 


Al 


0. 6 3 


9. 2 


66 


4. 5 


8. 0 


A2 


0. 6 6 


1 1. 7 


66 


6. 2 


7. 5 


A3 


0. 68 


12. 7 


64 


6. 6 


7. 2 


A4 


0. 67 


12. 6 


63 


6. 4 


6. 9 


AS 


0. 65 


10. 0 


65 


5. 4 


6. 8 


A6 


0. 65 


9. 8 


65 


5. 1 


6. 9 


A7 


0. 6 8 


13. 0 


64 


6. 8 


7. 5 


A8 


0. 6 4 


9. 1 


63 


4. 7 


7. 9 


A9 


0. 6 6 


1 2. 2 


66 


6. 4 


7. 1 


A10 


0. 6 7 


12, 6 


66 


6. 6 


7. 3 


J±*S3 


0. 68 


10. 6 


64 


5. 5 


5. 5 


mt4 


0. 69 


4- 1 


67 


2. 3 


5. 8 


Bl 


0. 65 


8. 7 


67 


4. 5 


7. 5 


B2 


0. 65 


10. 7 


65 


6. 2 


7. 0 


B3 | 


0. 70 


12. 9 


63 


6. 7 


7. 4 


B4 


0. 69 


1 3. 2 


64 


6. 8 


7. 2 


B5 


0. 6 6 


1 1. 0 


64 


5. 6 


7. 0 


B6 


0. 7 1 


13. 3 


67 


6. 9 


7. 7 



[0171] ±nmi&m<Dtemfrttmwtrcfrs'?mnm 30 

ftt)frZ> 0 &*5, mttb#-^Al, A5, A 6, A 8, B 

1 fccfc^B 5 ^%£mtc*) <D^mhm&ttm 1 cc 



h C t &c <fc 0 ^cDiST^Jflix. 6 ti/c 0 
[0 17 2] [^092] 

^fiScomrtbo^^-cA3^coc^T. jg9j«s<!:*H8<D 

ffiR&^tveftJfttlU 4 x3 cm, 6X4 cm, 
g/c, tLtSWco^Ki^Si U - K t>fcttt>«tfc 

[0173] 
[314] 



67 



(35) 
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(cm) 


FF 00 












4X3 


47 


4. 5 


4. 5 


MAG 2 




6X4 


41 


3. 9 


3. 9 


JS«G3 




8X4 


3 7 


3. 5 


3. 5 


G4 


P3 


4X3 


6 5 


5. 6 


7. 0 


G5 


P3 


6X4 


66 


5. 4 


6. 7 


G6 


P3 


8X4 


63 


5. 1 


6. 4 



[0 17 4] c *ffifflft«:<fco-r#f&»© 
[0175] 

[Si] ^«rf^bte*«a{fc*««<o«WE**r 

[02] *^©»*Wft«WE«**-rKffiHr*4. 
[0 3] 

1 > 
[0 1 ] 



20 



* 2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 



mmmm 
t i o 2 m 



•J-F 
HWEftitJB 

[03] 





r i if 
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Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



